Falling incidence of amputations for peripheral occlusive arterial disease in Western Australia between 1980 and 1992  by Mattes, E. et al.
Eur J Vasc Endovasc Surg 13, 14-22 (1997) 
Falling Incidence of Amputations for Peripheral Occlusive Arterial 
Disease in Western Australia between 1980 and 1992" 
E. Mat tes  15, P. E. Norman 1 and K. Jamroz ik  2 
Departments of 1Surgery and 2Public Health, University of Western Australia, Australia 
Objectives: To assess temporal trends in the incidence of surgical procedures for peripheral occlusive arterial disease 
(POAD) and associated changes in outcome as measured by the rate of major lower limb amputations for POAD. 
Design: A retrospective descriptive population-based study was conducted of the geographically isolated population of 
Western Australia between 1980 and 1992. 
Methods: Vascular procedures with an accompanying diagnosis of POAD were identified in a computerised system of 
name-identified records of all discharges from hospital for the population. These procedures were detected using relevant 
codes from the International Classification of Diseases and Procedures. Records of angioplasty and thrombolysis procedures 
were augmented by searches of hospital-based registers of invasive radiological procedures. The data for the remaining 
procedures were validated by a review of a random sample of medical records. 
Results: Over the 13 years of the study, rates of major amputations fell significantly for women under 70 years of age and 
for men under 80 years from 1983. At the same time there was a significant fall in non-amputation vascular surgery for 
individuals under the age of 60. In addition, rather than an overall rise in surgery there was shift away from 
sympathectomy and thromboendarterectomy to angioplasty and bypass urgery. Furthermore, an increasing proportion of 
all major amputations had a prior attempt at arterial reconstruction. 
Conclusion: These observations suggest he decrease in major amputations for POAD may reflect a fall in the incidence 
of POAD, possibly aided by more effective surgery, rather than increased rates of vascular surgery. 
Introduction 
Little is known about the effectiveness of surgery for 
peripheral occlusive arterial disease (POAD) in the 
general population in preventing amputations. Tenta- 
tive conclusions might be drawn by examining the 
outcome of surgery ~for POAD as measured by the 
rate of amputation. However, the number of studies 
conducted to date has been small. 2-8 In addition, the 
methodological weaknesses of these studies make 
drawing inferences as to effectiveness of surgery in 
preventing amputations extremely difficult. These 
methodological weaknesses include: 
(a) failure to include all vascular procedures, espe- 
cially sympathectomy, thromboendarterectomy 
and thrombolysis n the analysis; 
(b) analyses that encompass all amputations rather 
than considering only major amputations and 
excluding partial foot and toe amputations; 
(c) failure to examine rates of primary and secon- 
dary amputations separately; 
(d) absence or inadequacy of validation of the 
data; 
(e) lack of detailed statistical analysis, especially 
age-specific analyses; and 
(f) no reported information as to what might be 
occurring with rates of the underlying disease - -  
POAD. 
Thus, the aim of the present investigation was to 
assess whether surgical management of POAD in 
Western Australia had changed between 1980 and 
1992, and to examine whether any such changes were 
associated with a fall in major amputations for 
POAD. 
*Presented atthe 9th annual meeting ofthe European Society for 
Vascular Surgery, Antwerp, Belgium (September/October 1995). 
~Please address all correspondence to: Dr Eugen Mattes, University 
Department of Surgery, Fremantle Hospital PO Box 480, Fremantle 
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Materials and Methods 
Case selection 
A retrospective descriptive population-based study 
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was conducted for the period 1980 to 1992, of the 
geographically isolated population of Western Aus- 
tralia. During this period the population of the State 
rose from 1.3 to 1.7 million. The subjects were selected 
from the Hospital Morbidity Data System (HMDS), a 
computerised system of name-identified records of all 
discharges from hospital. In the HMDS, the operative 
procedures pertaining to each admission to hospital 
are coded using the International Classification of 
Procedures in Medicine (ICPM) for 1980--87, and the 
Clinical Modification of the International Classifica- 
tion of Diseases, ninth revision, (ICD9 CM) for 
1988-92. Admissions with a code for a vascular 
procedure performed on the lower extremity in 
subjects aged 25 years and over were selected for 
study. The codes for these procedures are described in 
Table 1. A second list of codes from the International 
Classification of Diseases, ninth revision, (ICD9) and 
ICD9 CM for the diagnosis of POAD was used to 
select admissions with a diagnosis of POAD (Table 
2). 
Records of admissions for POAD were internally 
linked electronically, by full name, sex and date of 
birth, to identify all admissions for each individual. 
Unnamed data from the HMDS for Hollywood Repa- 
triation Hospital amounting to 15% of admissions in 
the study database, could not be linked to admissions 
to other hospitals in the State. These records lacked 
names because the Repatriation Hospitals are under 
Table 1. Codes for procedures from the International Classification 
of Procedures in Medicine and ICD9 CM used to select patients in 
the HMDS undergoing surgery for POAD. 
ICPM code ICD9 CM Code 
Procedure (1980~7) (1988--92) 
Sympathectomy 5051, 5052 0523, 0532, (+0531 ~) 
Thromboendarterectomy 5380, 5381 3800, 3804, 3806, 3808, 
3814, 3816, 3818 
Bypass grafting 5392 3925, 3929 
Angioplasty 5395, (+5399*) 3959 
Thrombolysis 6342 9929 
Major amputation 5847, 5848 8414, 8415, 8416, 8417 
*Sir Charles Gairdner Hospital. 
~Fremantle Hospital. 
the jurisdiction of the Commonwealth and not the 
State Government, and as a policy do not supply the 
State-run HMDS with the names of their patients. 
Ninety-two percent of procedures with a diagnostic 
code for POAD were undertaken in six major hospi- 
tals with vascular surgical units. These hospitals were 
all based in the metropolitan region of Perth. 
Updating the study database 
Angioplasty and thrombolysis have non-specific 
codes in ICPM and ICD9 CM and thus were known to 
be poorly coded in the HMDS. As a result, 1940 
angioplasty and 140 thrombolysis procedures in the 
HMDS were cross-checked with, and updated from 
the official registers in the radiology departments of 
the six hospitals undertaking 99% of these 
procedures. 
Initially there were 2311 major amputations identi- 
fied in the HMDS, a major amputation being defined 
as an above-ankle amputation of the leg (Table 3). A 
"possible" secondary amputation was defined as any 
amputation with a non-amputation procedure for 
POAD during the same or previous admission. The 
leg on which a procedure is performed is not coded in 
the HMDS. Consequently, the medical records of 81% 
(910/1118) "possible" secondary amputatees were 
examined to determine if the initial procedure and 
subsequent amputation were performed on the same 
limb. This review found that 85% of "possible" 
secondary amputations were correctly classified as 
such. Thus, the remaining patients with "possible" 
secondary amputations were classified as a secondary 
amputation, knowing that about 15% would be 
misclassified. The review of medical records also 
detected amputations for POAD among the 326 
amputations without a diagnosis of POAD in the 
HMDS. A total of 218 (89%) of the 244 such amputa- 
tions performed in the six hospitals were reviewed. Of 
these 218 amputations, 83 (38%) were found to be due 
to POAD and thus included in the study database. 
After updating records for angioplasties, thrombol- 
ysis and amputations, the study database included 
Table 2. Codes for diagnosis from the ICD9 and ICD9 CM used to identify surgical patients in the HMDS with POAD. 
Disease classification ICD9 diagnosis codes(1980~7) ICD9 CM diagnosis codes(1988-92) 
Atherosclerosis 440.0, 44.02, 440.8, 440.9 440.0, 440.2, 440.8 
Peripheral angiopathy 443.8, 443.9 443.81, 443.9 
Embolism/thrombosis 444.0, 444.2, 444.8 444.0, 444.22, 444.81 
Stricture of an artery 447.1 447.1 
Diabetes with peripheral circulatory disorder 250.6 250.70, 250.71 
Chronic ulcer of skin of lower limbs 707.1 707.1 
Gangrene 785.4 785.4 
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Table 3. Amputations in the amputation database that were and 
were not reviewed according to the diagnosis in the HMDS. 
Apparent Final 
Apparent number Medical database of 
Diagnosis type of of cases records amputations 
in HMDS amputation in HMDS reviewed for POAD 
POAD Primary 867 173 860 
Secondary 1118 910 990 
Not POAD Any 326 218 83 
Total 2311 1301 1850 
13633 procedures performed uring 11984 admissions 
for 8606 individuals. These procedures encompassed 
5370 sympathectomies, 2664 bypass grafts, 2184 angio- 
plasties, 1394 thromboendarterectomies, 171 throm- 
bolysis procedures and 1850 major amputations. 
1. For each procedure, the total numbers of 
false-negative and false-positive diagnoses 
for the State were determined from the 
random sample of medical records 
reviewed, after adjusting for the size of the 
sampling fraction. 
2. The difference between the estimated totals 
of false-negative and false-positive diag- 
nosis was calculated. 
3. This difference was divided by the total 
number of discharges with a record of that 
vascular procedure and a diagnosis of 
POAD for that period. 
Adding the number at step (2) to the total number of 
admissions estimated from the HMDS gives the true 
number of admissions for POAD. Chi-square analysis 
was conducted to assess whether the proportion or 
bias at step (3) had changed between periods. 
Validation of records of procedures 
To validate the coding for the remaining procedures, 
namely sympathectomy, bypass grafting and throm- 
boendarterectomy, a further 1339 medical records 
apparently involving surgery for POAD in the six 
hospitals with vascular surgical units were reviewed. 
Approximately half of these admissions had a diag- 
nosis of POAD on discharge from hospital and the 
other half did not. These 1339 admissions were 
selected randomly from two periods, namely 1980-82 
and 1990-92, to examine for drift in the quality of 
coding in the HMDS that could affect the apparent 
rates of operation over time. The positive predictive 
value for coding of procedures with an accompanying 
diagnosis of POAD was calculated for each procedure 
in each period. Chi-square analysis was conducted to 
assess whether the positive predictive value changed 
between periods. The degree of false-negative coding 
of procedures could not be estimated as medical 
records for discharges without a code for a vascular 
procedure were not examined. 
Validation of records of diagnosis 
In addition to validating the coding for procedures, 
the quality of coding for the diagnosis of POAD was 
also examined. For each period of 1980-82 and 
1990-92, the extent and direction of errors in coding of 
the diagnosis of POAD was estimated using the 
following steps: 
Calculation and analysis of incidence rates 
For the calculation of incidence rates, the numerator 
was taken from the linked and updated study data- 
base. The denominators for the incidence rates of 
procedures were the relevant annual estimates of the 
population of Western Australia from the Australian 
Bureau of Statistics. The incidence rates were age- 
standardised by the direct method using the World 
Standard Population of Segi as the external reference. 9 
Age-specific trends were plotted using Microsoft 
Excel 1° with a logarithmic vertical axis and linear 
regression trendlines fitted to show graphically the 
direction and extent of changes in incidence. In this 
presentation the slope of a line of best fit indicates the 
size and direction of the average rate of change per 
unit time in the underlying incidence rate. Artefacts 
related to differences in absolute rates of procedures in
different age-groups are avoided. Poisson regression 
conducted with EGRET software ~1 and calendar 
period as the independent variable was used to 
quantify the direction, magnitude and significance of 
trends in the age-standardised and age-specific inci- 
dence rates. The age-specific trends were generally 
examined in four age-groups (25-59, 60-69, 70-79 and 
80+ years) and five calendar periods (1980-82, 
1983-85, 1986-88, 1989-91 and 1992). However, for 
certain procedures, because mpty cells (as defined by 
age-group and calendar period) precluded Poisson 
regression analysis, the youngest two age-groups were 
collapsed into one of 25-69 years. Results of regression 
analyses are presented as rate ratios (RR) with 
corresponding 95% confidence intervals (95%CI). An 
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Table 4. Comparison of coding of procedures with an 
accompanying diagnosis of POAD, between the periods covered 
by ICD9 and ICD9 CM. 
PPV* 
Chi-square 
Procedure 1980-82 1990-92 p-value 
Sympathectomy 99.7% 99.0% 0.51 
Bypass grafting 98.0% 99.0% 0.76 
Thromboendarterectomy 94.0% 93.0% 0.94 
Amputation 99.6% 99.4% 0.69 
Overall 99.0% 99.0% 0.66 
*PPV = positive predictive alue. 
RR of less than 1.0 represents a downwards trend over 
time. 
Results 
Validation of procedures 
The positive predictive value for coding of procedures 
with an accompanying diagnosis of POAD, was 99% 
overall and did not change significantly between 
1980-82 and 1990-92 (Table 4). The trends for sym- 
pathectomN bypass grafting, thromboendarterectomy 
and amputation therefore would not be distorted by 
false-positive coding of procedures. 
Validation of diagnosis 
After validation of records for the diagnosis of POAD, 
the resulting proportions were predominantly neg- 
ative (Table 5) indicating that the true numbers of 
discharges for procedures conducted on patients with 
POAD were lower than the numbers initially obtained 
from the HMDS database. For sympathectomy there 
Table 5. Estimated effect of coding errors for diagnosis of POAD 
on the final numbers of discharges for POAD. 
True number of discharges 
for POAD relative 
to apparent umbers 
Chi-square 
Procedure 1980-82 1990-92 p-value* 
Sympathectomy -1.6% -1.4% 0.66 
Thromboendarterectomy -44.5% -40.1% 0.12 
Bypass grafting -5.6% -8.8% 0.001 
Amputation -1.8% +0.4% <0.001 
*Assessing whether there was a significant difference in the net over- 
or underestimation of discharges between 1980-82 and 1990-92. 
was no significant difference in the degree of over- 
estimation between 1980-82 and 1990-92 (p = 0.66). 
The extent of miscoding of POAD in the context of 
thromboendarterectomy also remained constant, but 
the large overestimates of 40-45% mean the apparent 
incidence rates are almost double the true rates. The 
overestimation f discharges for bypass grafting has 
increased significantly (p= 0.001) from 5.6% in 1980-82 
to 8.8% in 1990-92. This means the true rise in the 
incidence of bypass grafting (described below) is less 
steep by 3.2% (= 8.8-5.6) overall than the apparent 
increase of 10% per calendar period for men and 22% 
for women (Tables 6 and 7). Thus, the extent of 
miscoding was inadequate to "produce" an upwards 
trend where one did not actually exist. The number of 
discharges for amputations for 1980 was overesti- 
mated, whereas for 1990 they appear to have been 
slightly underestimated due to an increase in the 
proportion of false-negative diagnoses. There was a 
significant (p < 0.001) difference in these errors but, as 
for bypass grafting, the net difference was so small 
(1.8+0.4=2.2%) that it should only have had a 
minimal influence on the calculated incidence rates. 
Temporal trends in incidence of amputations 
The age-adjusted incidence of amputation for men 
showed a significant fall (p < 0.001) of 8% per calendar 
period (RR-- 0.92; 95%CI 0.88-0.97). For women there 
was a decrease in amputation of 5% per calendar 
(RR=0.95; 95%CI 0.89-1.01) but it failed to reach 
significance (p = 0.07). 
The age-specific incidence of amputation for men 
revealed significant falls for men aged 25-59 and for 
men aged 70-79 (Fig. 1). The intervening agegroup for 
men aged 60-69 showed no significant change in the 
incidence of amputation, or did men aged 80 and 
above. However, rates for men in their 60s showed a 
falling trend after 1982. Thus, amputations were found 
to be falling significantly (p < 0.001) for all men aged 
under 80 years for the more restricted period of 
1983-92 (RR--0.86; 95% CI 0.79-0.92). Across the 
whole period under review there was a significant 
(p=0.02) decline in incidence of amputation for 
women under 70 years of age (Fig. 2). but no 
significant change in the incidence of amputation i  
older women. 
Temporal trends in incidence of all non-amputation 
vascular procedures 
There were significant increases in the age-adjusted 
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Table 6. Trends in age-adjusted and age-specific incidence of procedures for men for 1980-92 (rate ratios and 95% confidence intervals). 
Age Sympathectomy Thromboendarterectomy Bypass grafting Angioplasty Thrombolysis 
80+ years 1.04 0.92 1.50" 1.46" 1.50 
(0.97, 1.11) (0.78, 1.10) (1.28, 1.75) (1.20, 1.78) (0.54, 4.15) 
70-79 years 0.89* 0.95 1.26" 1.51" 2.60* 
(0.85, 0.94) (0.87, 1.05) (1.18, 1.35) (1.40, 1.63) (1.64, 4.13) 
60-69 years 0.86* 0.95 1.08" 1.43" 1.86" 
(0.82, 0.90) (0.87, 1.04) (1.02, 1.14) (1.32, 1.54) (1.22, 2.86) 
25-59 years 0.68* 0.83* 0.89* 1.24" 1.29 
(0.63, 0.73) (0.75, 0.92) (0.83, 0.95) (1.13, 1.35) (0.74, 2.24) 
Age-adjusted 0.86 0.92 1.10 1.41 1.89 
trend (0.84, 0.89) (0.87, 0.97) (1.06, 1.14) (1.35, 1.47) (1.46, 2.46) 
p<0.001 p<0.001 p<0.001 p<0.001 p<0.001 
*Significant age-specific trends. (p<0.05). 
Table 7. Trends in age-adjusted and age-specific incidence of procedures for women for 1980-92 (rate ratios and 95% confidence intervals). 
Age Sympathectomy Thromboendarterectomy Bypass grafting Angioplasty Thrombolysis 
80+ years 1.01 1.13 1.56" 1.62" 1.54 
(0.91, 1.03) (0.99, 1.30) (1.30, 1.88) (1.40, 1.88) (0.68, 3.46) 
70-79 years 0.97 1.00 1.43" 1.63" 1.96" 
(0.92, 1.03) (0.88, 1.12) (1.30, 1.58) (1.49, 1.79) (1.21, 3.18) 
60-69 years 0.84* 0.93 1.12" 1.52" 2.93 
(0.78, 0.90) (0.80, 1.08) (1.04, 1.22) (1.37, 1.68) (0.73, 11.74) 
25-59 years 0.69* 0.79* 0.91 1.53" 1.62 
(0.62, 0.76) (0.68, 0.93) (0.79, 1.03) (1.28, 1.81) (0.74, 3.52) 
Age-adjusted 0.90 0.97 1.22 1.58 1.85 
trend (0.87, 0.93) (0.91, 1.04) (1.15, 1.29) (1.49, 1.68) (1.29, 2.63) 
p<0.001 p=0.39 p<0.001 p<0.001 p<0.001 
*Significant age-specific trends (p<0.05). 
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Fig. 1. Age-specific incidence of amputation for POAD for men. (©) 25-59 years; (@) 60-69 years; ([~) 70-79 years; ( i )  80 + years. 
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Fig. 2. Age-specific incidence of amputation for POAD for women. (A) 25~59 years; ([2) 70-79 years; (i) 80 + years. 
incidence rates for all non-amputat ion  vascular proce- 
dures combined of 2% per calendar per iod (RR = 1.02; 
95%CI 1.00-1.04) in men and 8% per calendar per iod 
(RR = 1.08; 95%CI 1.05-1.10) in women.  However,  the 
age-specific trends in non-amputat ion  procedures 
showed a much more complex picture. Non-amputa -  
tion surgery for men and women aged less than 60 fell 
significantly (Figs. 3 and 4). In contrast, the rate of 
non-amputat ion  procedures for individuals in their 
60s did not change significantly. Subjects over 70 
showed a rising trend in non-amputat ion  procedures, 
significant for men aged 80 years and over and 
women in their 70s. 
Individual procedures for POAD 
The age-adjusted incidence of sympathectomy fell 
significantly for all men and all women (Tables 6 and 
7) and specifically for men under  the age of 80 years 
and women aged less than 70. The age-adjusted 
incidence for thromboendarterectomy fell signifi- 
cantly for men but showed only a modest  downwards  
trend for women.  However,  the rates fell significantly 
in both sexes for persons aged less than 60. For bypass 
grafting, the overall age-adjusted rates rose sig- 
nif icantly reflecting sharply increasing rates for those 
aged over 60. However,  there was a significant decline 
i000 
RR = 1.09 p = 0.06 
(70-79 years) 
:RR = 1.12 p = 0.02 
(80+ years) 
100 RR= 1.03 p = 0.44 
(60-69 years) 
10 
1 
1980-82 
I I I 
1983-85 1986-88 1989-91 1992 
Year 
RR = 0.87 p < 0.001 
(25-59 years) 
Fig. 3. Age-specific incidence of all non-amputation vascular procedures combined for men. (©) 25-59 years; (O) 60-69 years; (r~) 70-79 
years; (m) 80 + years. 
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Fig. 4. Age-specific ncidence of all non-amputation vascular procedures combined for women. (O) 25-59 years; (@) 60-69 years; ([3) 70-79 
years; (B) 80 + years. 
Table 8. Trends in age-adjusted and age-specific incidence of primary and secondary amputations for POAD in men (rate ratios and 95% 
confidence intervals). 
Secondary amputation Secondary amputation 
Age Primary amputation following sympathectomy following arterial reconstruction 
80+ years 1.02 0.91 1.08 
(0.90, 1.16) (0.78, 1.07) (0.83, 1.39) 
70-79 years 0.74* 0.86* 1.05 
(0.66, 0.83) (0.75, 0.97) (0.91, 1.22) 
25~9 years 0.88* 0.99 1.05 
(0.78, 0.998) (0.85, 1.16) (0.93, 1.19) 
Age-adjusted 0.87 0.91 1.06 
trend (0.81, 0.93) (0.83, 0.99) (0.97, 1.15) 
p<0.001 p=0.024 p=0.24 
*Significant trends (p<0.05). 
Table 9. Trends in age-adjusted and age-specific incidence of primary and secondary amputations for POAD in women (rate ratios and 
95 % confidence intervals). 
Secondary amputation Secondary amputation 
Age Primary amputation following sympathectomy following arterial reconstruction 
80+ years 0.93 0.89 1.18 
(0.83, 1.04) (0.76, 1.05) (0.92, 1.51) 
70-79 years 1.03 0.88 1.14 
(0.88, 1.21) (0.73, 1.06) (0.93, 1.39) 
25~9 years 0.75* 0.76* 1.20 
(0.61, 0.93) (0.58, 0.99) (0.91, 1.59) 
Age-adjusted 0.92 0.86 1.17 
trend (0.85, 1.00) (0.77, 0.97) (1.02, 1.34) 
p=0.057 p=0.010 p=0.029 
*Significant trends (p<0.05). 
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in bypass surgery for men aged less than 60 with a 
similar although non-significant trend apparent for 
women in that age group. The overall age-adjusted 
increases in rates of angioplasty reflected significant 
increases observed in each age group in both sexes. 
Thombolysis also showed a significant rise in age- 
adjusted rates reflecting 
groups. These trends were 
for men in their 60s and 
70s. 
rising trends in all age 
only significant, however, 
70s and women in their 
In summary, there was a shift away from sym- 
pathectomy and to a lesser extent from thromboendar- 
terectomy in younger age groups. This change was 
associated with a swing towards angioplasty and 
bypass surgery and to a minor extent hrombolysis. 
Trends in incidence of primary and secondary 
amputations 
The age-adjusted rate of primary amputations fell 
significantly for men and showed a declining trend of 
borderline significance (p = 0.057) for women (Tables 8 
and 9). These trends were influenced by significant 
declines in the men aged less than 80 and women 
under 70 years. Similarly, the age-adjusted rates of 
amputations following sympathectomy fell signifi- 
cantly, reflecting decreases for men in their 70s and for 
women under the age of 70 years. Men and women 
differed, however, in regard to secondary amputations 
following attempts at arterial reconstruction. In 
women there were rising trends in each age group 
summarised in a significant increase in the overall 
age-adjusted rate. By contrast, the rate in men 
increased only slowly in all age groups and thus the 
slight upwards trend in the age-adjusted rate was not 
significant. 
Overall, the falling total rates of amputations for 
POAD in both sexes principally reflect decreasing 
rates of primary amputations, especially in the 
younger patients, and of secondary amputations 
following sympathectomy. Rates of secondary ampu- 
tation following arterial reconstruction i creased in 
both sexes although for men, this trend is less steep 
than the fall in primary amputations. Nevertheless, 
secondary amputations following bypass surgery, 
angioplasty, thromboendarterectomy, or thrombolysis 
for POAD became proportionally much more com- 
mon in both men and women. 
Discussion 
This study underlines the need to assess the coding of 
procedures and especially diagnoses of POAD for 
each procedure before using routinely compiled infor- 
mation to study trends in surgery for POAD. In terms 
of analysing temporal trends in rates of surgery for 
POAD in Western Australia, only the routinely com- 
piled hospital morbidity data for lumbar sympa- 
thectomy and amutation are sufficiently reliable to be 
used without any further examination of their 
quality. 
This being said, the validated data from Western 
Australia show a significant fall in amputation for 
men aged less than 60 and a comparable downward 
trend for women aged less than 70. It is proposed that 
these falls in amputations in younger subjects are 
primarily due to a decrease in the incidence of POAD 
in Western Australia, assisted by more effective 
surgical intervention targeted at more severe POAD. 
Anecdotal evidence to support he hypothesis that 
the incidence of POAD might be falling in Western 
Australia comes from yet unpublished ata from the 
Perth MONICA Project and the National Heart Foun- 
dation Risk Factor Prevalence Study. These projects 
have shown falling rates of cardiovascular disease, 
both fatal and non-fatal, along with a significant 
improvement in the profile of cardiovascular risk 
factors in the population, especially concerning smok- 
ing. Similar improvements in cardiovascular risk 
factors have been observed Australia-wide. 12Given 
that atherosclerosis is a systemic disease, these 
changes are very supportive of a decline in POAD in 
this State. 
Furthermore, the incidence rates for all non-ampu- 
tation procedures combined for men and women 
under 60 years of age declined significantly. In the 
context of declining rates of amputations these reduc- 
tions suggest hat fewer patients are presenting to 
surgeons with POAD. This pattern could represent a
change in either the incidence of disease or the 
practice of surgery or perhaps, a combination of both. 
However, given that age-specific rates of non-amputa- 
tion vascular procedures are increasing in the elderly 
it seems unlikely that surgeons are becoming less 
inclined to intervene in younger patients with a given 
presentation of POAD. Taken together, the trends in 
cardiovascular disease and surgery for POAD are 
highly suggestive of a reduction in the incidence of 
POAD in Western Australia. 
We observed only a small increase in the age- 
adjusted incidence of all non-amputation procedures 
combined. Most studies in this area have shown a 
dramatic rise in non-amputation vascular surgery but 
omitted sympathectomy, thromboendarterectomy and 
thrombolysis. With these procedures included in the 
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present investigation a large overall increase in vas- 
cular surgery was not apparent. Instead there appears 
to have been a shift in surgical preference from 
sympathectomy, and to a lesser extent from throm- 
boendarterectomy, to bypass urgery and angioplasty. 
This was consistent with the questionable efficacy of 
lumbar sympathectom3~ and a greater elative efficacy 
of bypass surgery over thromboendarterectomy. This
confirms the change in practice is towards what the 
literature suggests are more efficacious procedures for 
POAD. This change along with improvements in 
surgical techniques, might have contributed to the 
decline in amputations in younger patients and near- 
static rates in women over 70 and men over 80 years of 
age. 
In addition, there are indications that the vascular 
surgeons were attempting more arterial reconstruc- 
tions in severe POAD. This was supported by modest 
increases in rates of secondary amputations in 
younger patients such that a steadily increasing 
proportion of patients aged less than 70 who come to 
amputation have previously undergone an attempt at 
arterial reconstruction. Furthermore, bypass grafting 
is usually indicated as an operation for limb salvage 13 
and thus the overall increasing rates of peripheral 
arterial bypass surgery in Western Australia could 
reflect increased attempts at limb salvage. 
In summar3~ the decrease in amputations for POAD 
in Western Australia probably reflects a fall in the 
incidence of POAD, possibly aided by more effective 
surger3~ rather than increased rates of vascular 
operations. 
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